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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a positive type resist laminated body 
adaptable to exposure in the far ultraviolet region and having high resolving 
power in the production of a semiconductor device and to provide a positive 
type resist laminated body giving a resist pattern nearly free from line waving 
particularly in a minute line/space of ≤0.2 μm, less liable to produce 
residue on development and having high suitability to production. 

SOLUTION: Each of the positive type resist laminated bodies has a 1st resist 
layer on a substrate and a 2nd resist layer on the 1st resist layer. The 1st 
resist layer is a layer which contains a polymer containing specified repeating 
units and is cured under heat. The 2nd resist layer contains (b) a 
polysiloxane or a polysilsesquioxane having an acid decomposable group and 
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having solubility in an alkali developing solution increased by the action of 

an acid and (c) a compound which generates the acid when irradiated with active 

light or radiation. 
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\0Q39\^w^)i^\mv^Ywmfr>^\ vi; -)K <yx4 $yy-/K 7x-;m $yy-/K ^ 

xhS<r)ffli£%ft:«. W&Lti (a- 1 ) 7x-;W $yy-/K FU:?x-/M $yy-/M£<*> 

(a-2)S»33gaL (a-3)|»Sg&4^>fi!Sfc:k. ttffljWff* UV». 

SKtt. Bt&tt. WF54x^yytt^£|fiLtS-£& [0 041] 311 V^'xFJf fcfcttSlfcfl- ( a- 1 ) . 

tnt>. $^t-e<ofl6<D^yv~^aaiou-ctJ:v\ cio 20 (a-2> . u-3) *mm&thmmt tx 
-;HSig. MmMz&y*y-)i>TJUT\zm^ o- x^yyyn-^yyf-^x— f;K x?-py 

^UV-;l/*;kAT;Pxh F$li. p-y l^A-Ji^P /(J yxf ;i/x-f ^7;W-^x-f ^ 
AT^rtKfiili. ^r^py-;W*;WAT^b Hffl xf-vyyya-^y^x-xA' 

tL<ttC:n^><oi«&^i|^*»*J>l». 3*>£. tm a«x-x;MS. y^/Hrny^yr-fcx-F. xf-^ 

B5 0-12 58 0 6^£$8fc£83;trO^«k5fc:. •fenVA-yr-fcr- F3WrnV/l/yxXx4'«. I® 

±II?>J: x y-n&mt t fcfct -y^y xy yf;k &&yx/K HKx^^iiJiSiSxx^ 
-ATAr? h Y®fl&7) X 0 £ . 9mfk 3 ~8<or^;w l . l , 2— F'J ?poxf w y^ysoyy-ffcifc 

S-cse$h/;7xy-;K)L<tt^vy-;wi:*;PA ft*^a. ^'yf-^r-feFrsF. N-yf-^toy k 

y/i^tFfc<0j8£%i:£WBlyCi>J:v>. it:. N- 30 y. yy.?vWvW>T$ F\ 3*X******S'|c«a 

(4-tHD^yyxx^) y^yy;i^T5FcoJ:d5r aSffiSffl^M^tS-tA^T^S. ^^SfflfiJjMii 
y x y-;Htt F n^y^tt/v-^MMtfc b&WimL<r>mM£m.HrLX®m*Z> d k fc^ 

yXfl/y. m A y yu^ - i/-;K p — f y [0042] ^l^^'xFB^a^Cti. ^KJSt 

lgfc:Xti>lit^5Ky^-^ia5^x-x;Nh. IS fc^T'^S. -e^Mftcgfi: tT. y^A>f tU7 F. 

^■xx^WktJt^y v-fc«ffl-c#s. y yx^^>f f. ?7*>f Fyy-y^^s 

[004 o] mi v^xF^^iiW--sfc«6^)ffldt!|i)fc ft. xfry>K. yby-;^ig. ^xy^^SBi. 

SmizftVXmWA - 1 2 2 9 3 8^^. T^»/ FfflB§. x^y|»||^^"I^l. ^^y^- 
T2-275955^^«. 1^4-230754^^ 40 JVi/isy*? >. 9x3U*+)Visyl^&V^WfflB<.VS 

m^mc^SSt5KybFo4f>"(b^iBl5-&SDLTfcJ: -^xy^f^'J (ifl/my) xyy-;K 

v^. tfc. mvi/xvm*mfrhiz#><rm$Mt. ?*)\,y*s*i<tfV (x^y^^) xyy-;i^s 

hi><r>mii><r)*mn>zk#x'%h#. ^-cty ^t«» nM&waBSwr* 

7-y>, l. 1 -&*+fr?T-*JV* 1. 1. 3. «yini£**tr$Fk Mi-tf^^y s y^^t^fo 

3-f h yy f-^yr-^'y. 2-r5ytryi;y. 3 tc<£ffl$tis. 

-ysytryv'y. 4-7$yb*y>'*y. 2-^'y^ [0043] actc. m2w> ? xF«tcfflv^tis (t>) 

rsyb-yx'y. 4-^y^T5yby^y s 2->? sucto^jBLd&s^L, ^-orivnomm.^x 
xws/t'jyy 2- (rsyy^) tyy 50 «o«»fg*f8<^ffltJ:»)Ji^t«.tt@^)fcSJKy^a 
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( b ) ftftasKU S/o^yXtttf' J i'/HrX***-?- 
[0044] 

[fci4] 

— (J1)k— (J2)l— {J3)m— (J4)n— (G)p 0 ) 
[0045] 5$*. J Hi. aj^S-WLT^TtiV^ 

mm-i o(r>T>v*v>mz&u wmmt tx 

ti. JfcfcHRsS ( 1 ) fc*ftSLlCDT/Mrl'>'»D 

ffiuu itt. s^Ri-e^r^py^Tft 1 ). 
i off * L<(i^*ai ~4 <7)Tfr*is>m ( ^ti/y 

xf-l^^ Totl^aSO T&S. k«0X« 
1£3H\ J2»iS^^LTV^TfeJ:V^rU-W> 
ff£L<l±S^£*LTVvc*>J:v^St6~i 

4 ©r u -i-ymximjmmLx^x t> i v^^o 
r/i^i^s. #£L<imimttLx^xi>£»8i 

m^mtLxitJ i<mwtm®v$>&. ff&uw 

2»i. iS^Bt6~l OWJ-l^g (7i^y», 
h. lttOXttl£f£*-. 

[ 0 0 4 6 ] J 3 (± 2 W«a^5r^. i6£J£*i: L 
t, -0- % -N (R21) -COO- -OC 

(=0) -O (C=0) O-. -CON (R21) 
- % — N (R21 ) CO-. -NH-CO-NH-^ 
*mfhZt&X%h. R2 lttHfc* ( 1 ) fcfcttS 

ri i tmmx-hh. #*tvu3ii. -coo-. - 

OCO-. -O-. -CON (R2 1 ) -N (R2 
1) CO-T&S. m«0Xttl J4«2-4 

«*>»«**-*-. mmmtLx. mmscoT 
ym. mztike&i)*t>*.mm. :: ?imxii2m^x 

m$ftS3ttX{±4«<^#ff*L<3Nf£ii£. «k 
Off * U^jHSSi: LTtt. |<8i8ftl~5<07^*l^ 

*l&3fftf>». ^Sa5~80b'i/^nr;^U^ 

7x-Py«*>^*SK^HlX{i2ffl^V%T»fi)c 
Sft£3ttX»i4ffiO«rtW£>*ia. n{±0Xttl£ 

[0047] g«. mfwtftoz^wirt-hm. m*>m 
moMzm-t. » t umsmmt LT. -COO 
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-R31\ -OCO-R31. -O-CH (CHs) - 
0-R32. -COOCH (CHs) -0-R32#^ 
lft>tlh. Ht3&Tfr*)l&&mL. ff* 

t-7$/P230T&£. R3 2(±l^S-^rLTV>T 
i J:^iSSga2~l 2c7)T^^S*^4aS®$r*L 
•CV^Ti>«l:v^^a!7~l4<0T5;^;i^i^. S 
gJS^fc LXii. ftfcHte* ( 1 ) fcfcttSL lOT 

10 *W £>*l£ . R 3 2 LT . ff £ L < «x^-/P*. 7" 

x^ggtfW&ft.S. P«l~3?>m£^\ 
k. U m. nJ±Bl$fc0-CS>& .Tilted. 
[ 0 0 4 8 ] ( b ) Otf'J ^O^I^XfcfcKLI 

^[^>fb£&^ HfcS ( 3 ) fctJWt. G« 

tts-m&<-c. -oHsat//xii-cooHS-cft 

20 fcaPfftU*. <KD*&£\ G*»*-OH 

aaif/xtt-cooHsrj>sffligwio^tt> g#k 

T'0~~6 0 fc#ff£lX. 5~4 0%TJ>& 

[0049] yy^^-etg. s?ise. «s 

tt^|6l±$-fr5BWC. (b) (O^U^D^U-y 
X{±^'J^H:X^>r^-9-V{i. TIHK (4 ) &tf 
/XH ( 5 ) -ca§ixSfflS^rS^t^ff*Lv>. 
[0050] 
30 [fcl5] 

— (J5)q— (J6)r~A ( 4 ) 



-L 7 - 



O 



6) 



[0051]^. J5«Jli:. JS\tJ2bnmX 
hh. q. r(i. OXttl^-T. A(i. 

( i ) (7)Li<DT)u*\s>mm<?)W&&t txi> 
vfci><Dtfmfe>ti&. AttTff*L<a. ^ai 

~1 0<OT;l^/P«. ^*»6~l 2WJ-Ai> ^ 
£S7~1 2<r>Ty)\s*A&Xb*). i.*)n*L<\t. 

T'J-;V« (7xX;PS x P -yt^7x-;l^) . 

£&i&7~ i ooT^/^/pa (^y^t*. 7i*f 
ivm) vmfhtih. Lntj itmmxi>&. R4 
50 i . R4 2 (j. xmm?. $mm-6cr> 
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T)V*)Vmx;bh. *Jt. R4 1 fcR4 2fcL sutcjg 
[0052] 

[fciei 



[0 0 5 31 -ft* (4 ) AV/JUi ( 5 ) 

mmz&thimLm&cvm&te. <b> co^uv 

0~60%T*0. #{C**t<{iO~5 0%"C*&. i 
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[0054] #ffeBJJcDS&2 hmtZttZHZ 

( b ) mvffirtmg&tto > 

5 0 0~57J##£U\ WTfc. *I6BBW®2V> ; X 
hJf fc£3r$*L* ( b ) j£#cd*'J s/u^^JttfsK U 

[0055] 

[fti7] 



(CH^-OC-CHj 

I 



(Wda-OC-CHj 



0-1 



CH2-OC-CH2 

? ? 




■f?-ofe ^ 
o 



I 



Rt=H or 



C-3 



O 
i 



R2=H or -^o^ 



[0056] 



« & [<fH18] 
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O COjRi I 
(CH^-NHC-^i (C^-OC-CCH^-C-CH, |Q « 

? ? X ? 

R,=H or ^o"" s * Rj=H or 



(CH^-OC-tCHzh-C-CHj 



S OR2 I ' 

Rz=H or -^O^ 



OR2 



O COjRt 

? ? X ? 

Rr-H or ^O^Y R^H or ^O^f 

R 1 Ra*=84% R2fiUl*=63% 

[0057] * * rftl9] 



0-6 
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27 28 

O f ' 



N ^lX) (CH^-OC-CCH^-C-CHa 0-7 



? ? 



o ^ 

OR 2 



R*=H or R2«»*=72% 
OR 2 

? ? X ? 

Ri=H or -^O^Y' R2=H or -*^o^ N > R 2 «BI*=7596 
Ri«a*=90% 

X 

o Q 

(CH2>3 OQ CHz— OC-fCHj^-C-CHg o-9 

° ? OR, 

R^H or R2«»*=80% 



[0058] 



* * [fc20] 
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29 30 

?R2 



I R^H or OR, ? 

OR2 



0-10 



□ 



CHj-OC-CCH^-C-CH, ^ 



O 



9*2 



(CHjfe N ^XD (<j^?)3— OC-C-CH3 0-12 

O O Rj=H Of^o""^ 

' ' OR 2 R 2 fESI*=75% 

(CH^— N TJJI (CH^-Ot 

O O R3=H or^O^ 
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* * Ht21] 




[0060] 



* * [fl:2 2] 
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CH, 



o 

I 
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COOH 

0 

CH, 

O 
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C-18 



COO 



+- 



COOH 



0-19 



o 
I 



o 
I 



o coo 

CCH^-NHC-j^S 
O 



+ 



COO 



4- 



o 
u 

(CH^-NHC 

o 



£9 



COOH 



0-20 

-tt-°fc- 

o 
I 



-fsi-o4— 

V i In 



O 
I 



CH, 



I 

o 
I 
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[ 0 0 6 1 J *&iPlti3VvC . ±SL ( b ) j£#CD£2 V 

: jx hm^otttiamb &2 wjx vmnwmt 
iL<i±7o~9 8«a%rs»s. jgmryxim.vv 

izW&Zti* ( c ) j£$HJ. j£tH^tttt9me>l(St 

[006 2] IZtiBS. I. Schlesinger, Photogr. Sc 
i. Eng., 18. 387(1974). T. S. Bal etal, Pol yaer, 
21, 423(1980)^tC|Ba^i/rV-«>Aia. ^TOffFSS 
4,069.055f . H4.069.05frf. RRe 27,992^. *fgPB 
-lWMO^fiaiWyt-WS, D. C. Necker et 
al, Macroiolecules, 17, 2468(1984). C. S. Wen eta 
1, Teh, Proc. Conf. Rad. Curing ASIA, p478 Tokyo, *50 



*0ct(1988). *TOtfF3S4.069,055^. 34,069,056^? 
tdi«tf>*;**.=.>?Z.E. J. V. Crivello et al, Macro 
■orecules. 10(6).. 1307(1977). Chei. & Eng. News, 

Nov. 28. P 31(1988). R*H1^t«104. 143^. *TO$ft 
£839.049^. 331410,201^. ^^2-150.848^. 8 
§m-2%.514-^C£&tf>3- K^AJg. J. V. Cri 
vello etal.Polyaer J. 17. 73(1985). J. V. Crivello 

etal. J. Org. Chea ., 43, 3055(1978). W. R. Watt 
etal, J. Polyner Sci., Polymer Chen. Ed., 22, 1789 
(1984). J. V. Crivello etal. Polyner Bull.. 14. 27 
9(1985). J. V. Crivello et.al. Hacroaorecules, 14 
(5), 1141(1981). J. V. Crivello etal, J. Polyier S 
ci., Polyier Chea. Ed., 17. 2877 (1979). WMWf 
£5370,693^. 3161,811^-. 3410,201-^. 3339,049 
^. 3233. 567t. 3297.443^. 3297. 442#. #TO$ 
Hf£I4,933.377^. 33.902.114 ^. P4.760.0D-f. 3 
4.734.444-f . 32.833.827^. 8lTOfrF3S2.904.626 
^. 33,604, 580f. 33.604, 5&mm£SSm<7>X>\,* 
— »>Ati. J. V. Crivello etal, Hacroaorecules, 10 
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(6). 1307(1977). J. V. Crivello etal, J. Polyaer S 
ci., Polyaer Chen. Ed.. 17. 1047(1979) ^fcH W&> 
-bUy-^AS. C. S. Wen etal. Teh. Proc. Conf. R 
ad. Curing ASIA. p478 Tokyo. Oct (1988) 3*3J38 W 
/py-^Aig^O^-^AS. Wjfm 905.815 

6&»846-4605^. 6§§848-36281^. 6BP855-32 
070*1. 6§ilE60-23973&^. 6§mi-16983 5«t\ 6§i 
^61-169837-5^ 6fI862-58241f-. 6fSI K62-212401 
^ 6PP663-70243^. ^HI©63-298339^fcSeo 
^ffl^Noyy-ft^l. K. Meier etal, J. Rad. Curing. 

13(4). 26(1986), T. P.Gill etal. Inorg. Chea., 1 
9. 3007(1980). D. Astruc. Acc. Chea. Res.. 19(12). 

377(1896). fif?m-i6i445^Kfeia»^rmK/# 

Wva¥>ttMi^ S. Hayase etal, J. Polyaer Sci.. 2 
5. 753(1987). E. Reichnanis etal, J. Pholyner Sc 
i.. Polyier Chea. Ed.. 23, 1(1985). Q. Q. Zhu eta 
1, J. Photochea.,36, 85. 39. 317(1987). B. Anit et 
al. Tetrahedron Lett., (24) 2205(1973). D. H. R. B 
arton etal. J. Chea Soc., 357 1(1965). P. N. Colli 
ns etal, J. Chea. Soc.. Perkin I. 1695(1975). M. R 
udinstein etal. Tetrahedron Lett. . (17). 1445(197 
5). J. W. Walker etal J. An. Chea. Soc.. 110, 7170 
(1988). S. C. Busaan etal, J. Iaaging Technol., 11 
(4). 191(1985). H. M. Houlihan etal. Macor aolecul 
es. 21, 2001(1988). P. H. Collins etal, J. Chen. So 
c, Chea. Coaaun., 532(1972 ). S. H ayase etal. Ma 
croaole cules, 18, 1799(1985). E. Reichnan is eta 
1 , J. Electrocbea. Soc. , Sol id State Sci . Techno 
1., 130(6). F. M. Houlihan etal, Macroaolcules. 2 
1, 200 1(1988). B*Httr3i0290,750^. 3046,083 
%\ 3156,535^. 3271.851^. 30.388,343^. *ffl 
6t*m 901,710^. 34,1 81.531^. 6181860-198538 
6§il853-133G22^fca^O-:^ho^>;^ 
M. TUNOOKAetal. Polyae 
r Preprints Japan, 35(8). G. Berner etal, J. Rad. 
Curing, 13(4). W. J. Mijs etal. Coating Technol.. 
55(697). 45(1983), Akzo. H.Adachi etal, Polyaer Pr 
eprints, Japan. 37(3). B0H6ft8SO199. 672*1-. 3845 
15#. 3044,115^, 3618,564-t. 30101, 122«f-. #ffl 
61*3*4. 371, 605*§. 34.431,774-^. ^^64-18143 
*t. #^2-245756^. 6m*3-140109*H?tiaig?H 

MZmi-t&fc&to. 6PS861-16&544^fc:£glc7)v 

[0 0 6 3] ^il^OjtfcJ: OSS^^t-TSS. 

fcfctfcf. M. E. Woodhouse etal, J. An. Chea. 
Soc.. 104, 5586(1982). S. P. Pappas etal. J. Inag 
ing Sci.. 30(5), 218(1986). S. Kondo etal, Makrono 
1. Chen. , Rapid Conaun., 9.625(1988). Y. Yaoadaet 
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al, Makronol. Chea.. 152. 153. 163(1972). J. V. Cr 
ivello etal, J. Polyaer Sci., Polyaer Chea. Ed.. 1 
7. 3845(1979). *B6ftm 849,137^. Sffi6tf5&39 
14407. 6f§863-26653*f. 6155855-164824^. 6BPJ8 
62-69263*f. 6PP863-1 46038. 6§fH863-163452*§\ 6 
§§862- 153853^. 6l§e63-146029^^tcE®^^ 
%5:fflV^i tifCZ t. $£>£V. N. R. Pillai, Syn 
thesis, (1), 1(1980). A. Abad etal, Tetra hedron Le 
tt.. (47) 4555(1971). D. H.R.Barton etal. J. Owa. 
10 Soc.. (C). 329(1970). *B6HF3B.779,778^-. B0H 

[oo64] cn^+Tt,. n : mxi&0m>m 
( c ) j£#<oig2 vvx vm^nm&t »2 

20 V : JXVm<?M®ft(r>£gm!£ttLXO. 01—2 0M 
S%##*L<. J:Dff£L<liO. 1-I01l%t 

i o o 6 5 ] m2 wjx Ymzmm-ht&xrm&toK. 
ttzti&im ( b ) ( c ) tim-s#s 

t L-cii. m i wjx hmsm&&m?zt:#>tzm^ 

[0066] *3mr>Ximi' i Jx hWmrt%2l' : J 
Xhm*&l&fri>t:ib0Ms$!falz. mtiSM&teiiViZ 

30 aurtzz t#T* 5 . ztitzx o . mmcvftz&fo 
±stf p e Dtz x mmmw%< l 

isVutu. yxy-^Ofc^ttw^wfli^rfc 

*mw%t ut. (a) ^ (e) rtmzmfh 

[0067] 
[41:23] 

40 R^-N-R 252 "(A) 

[0068] ZZT. R 25 °. R25iftt^R 252 tt. 

at&fc. *sb?-« mmi-e^Ttu^m. mm. 

l-6<DT5yr^;PS. £^gtl~6<0fcKn*^ 

Yfr*/\&x\imm 6~ 2 onwmi, l < mm/too 

TU-;PS-C*0. <I.r-eR 251 fcR 252 li5^fcgr£L 

[0069] 
[4124] 
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I l 
-N-C=N— 

I I 
=C-N-C- 

I t 
=C-N— 



(0 
(D) 



R 284 R 255 
R^-C-N-C-R 256 -® 
1 1 

[0070] ±gi^ (E) R«3 % R254^ R 2b5 a 

[0071]$ <5>tc#i UMfc^fefct. —fH^tzMZ 

T 5 J to y y . MSSt> L < »i*MJftco>f y *V- 

Sttfttr?^ imL<tt*ffi&oey$S/y. g 
Sit> L< »±*M&tf>r y y. MBit u< fcfcfcffifto-r 5 
**/yy, «ftt,L<n*s»iwt5vyy. ffifttL 

<{±*SSK0lf^7xy. BSi«>L<tt*fflfttf>T$y 

* y y „ ssit l < texmmnr s y t;p*;he 

*7 * 'J y. g&fc L<te*MBI?>4 5 rV-/K s^T 

yry— ry-^rsya. T>v*ivm. 

rs^**, ryodrvS. ru-a*, ry- 

[0072] *ffc:«F£ UMfc£»fc ix . rr-vy^ 
1. 1 -\?*+*9Tz&>* 1, 1. 3, 3-f h7 

yf-/k*T-S'>. 2-rsytrysy'y. 3-rsye 
4-r5ytry^>. 2 -y^^Tsy try 
yy. 4-^f-^rsyey^ 
yty>?y. 2- (rsyy^P) trys/y, 2-rs 
y-3-yf-;pey^>. 2-r$y-4-y?-/i'try 
y>> 2-rsy-5-y^-;i'tryy>, 2-r$y- 
e-yf-^tyyy. 3-7$yx-7-/nry$yX 4- 
rsyxf-^try^y, 3-r$ytrn'jy*y. tr^ 

v'V. N— (2-T5yx^;P) t^yy, N- (2 

-r$yxf-;i/) e^'jy'y, 4-r$y-2, 2, 
6. 6— fh^yf-zptf^y^v. 
Vi?y\ 2-4$ytr^yiyy. i-(2-r$yx?- 
>p) troy^'y. tr^y-zK 3-7$y-5-yf7P 
tr^v-zK 5-rsy-3-y^;w-i-p-hy;p 
e?y— >k e^'y. 2- (rsyyf-^) -5-y 
f*K9s»\ try*v'y % 2. 4-y'rs/t'jsy 
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y. 4. 6-y*hHa^f5ylfy5y*y. 2-e?yy 

y. 3-e5Vyy» N-r$y^;W7*yy. n- 
(2-r$yx^) tmyy. sry-/k < 

yX-fsrV-;k 7x-Mi^/-/k y'7x-;l/ 
4 S ^/-JK h y 7 xx;M * ^y-^flW&fL 

[0073] zti^co-kmmsM&it-smz. wat& 

mo loosa&fcjtu as. 0. ooi~io 
**sl #£L<«o. oi~5fiast*s. 0. 0 
oiasa5ifesrc»i±^fts^fe*i^^. 10 

[0074] i&8Vmiz i Jm<' i J7. vwmv&A'Vx 

20 e?rffljl$-frS7xy-;HtoHS$-2ffliJLt^rrs-<t 
[0075] ffJ^WBSffiSltt. **WfcttK u** 

T'Jyl^x-x^, dfy^^xf-vy-fc^i/x— 
^ "J ylf ly y :* W>f ;PX-r/l^)^ 'J V'X 
f-iyyr^df/l'X-x/MB. ^y^^xf-iyy^-^^- 
;P7xy-;px-x;P. XVtt^x&vyj—foys. 
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